s T

CONNECTICUT RIVER FLOOD CONTROL PROJECT

ll DR | f”><'/// :

TNGINEERING DIVISION WORKING Cory
' RETURN TQ FILE

CHICOPEE, MASS.

CONNECTICUT RIVER, MASSACHUSETTS

ANALYSIS OF DESIGN

FOR
PADEREWSKI PUMPING STATION

ITEM C.5b- CONTRACT

APRIL, 1940

CORPS OF ENGINEERS, U.S. ARMY

U.S. ENGINEER OFFICE, ~ PROVIDENC/




O~ Glon

CONNECTICUT RIVER FLOOD CONTROL

/ REALYSTS 0F DESTER

PADEREWSKI FPUIPTNG STATION
. CHICOPEE, MASS. y
ITtem, C€.5b.

CORPS OF ENGINEERS, UNITED STATES ARMY

UNITED STATES ENGINEER OFFICE PROVIDENCE, RHODE ISLAND

T i b,




iTl.

Iit,

IV,

v,

Vi,

AWALYSTS OF DESIGN

PADEREWSKI PUMPING STATION
CHICOPEE, MASS,

ITEM C.5b

TRDEX

s ey

INTRODUCT IO

A, AUTHORIZATION

B. HNECESSITY FOR THE STATIONW

C. COHSULTATION WITE ®WE CITY OF CHICCOFEER
D.  BRIEF DESCRIPTION OF THE STATION

SELECTION Or SITE

SO0IL INVESTIGATIONS

Table 1, Providence Soil Classification
HYDROLOGY
A, DRATNAGE AREA CHARACTERISTICS
B, RAINFALL RECORDS
C. DIKE SEEPLGE
D. RUN-OFF RECORDS
E. DESIGH RUN«OQOFF

REQUIRED PISCI.ARGE CAPACITY

A. PUNP CAPACITY REQUIRED

B. INSTLLLED PP CLPLCITY

MECIH/NICAL DESIGHN
L,  PUHP DRIVE

€. RIGHY ANGLE GEAR UNITS

Eea N | [

Lia

oy O O 1

10

11

13
13
ik



VIT.

ST.NDBY GENERATOR UNIT
CRLNE

SLUICE G.TES

VIATER SYSTEH

GASOLINE SYSTEM

SUP PUNMP

VAIVES

FIRE EXTINGUISHING SYSTEM
HEATING SYSTEM

SWITCHBOARD AND CONTROL EQUIPENT

STRUCTURAL DESIGN

SPECIFICATIONS FOR STRUCTURALL DESICH
1. General

2. Tnit weights

3« Earth pressures

L. Structural steel

5. Reinforeced concrete

&. Allowable working stress

o
-

Flexure (f_)

S« Shear (v.)

d. Bond (u)

&+ Beering (7))

f.  Axial compression (fc)
£+ Steel stresses

h.  Protective concrete covering

Page

18
18
18
18

18
18
19
19
19
19
20
20
20



Page

B, BRASIC ASSUMPTIONS FOR DESIGH 20
1. Roof slad ' 20
2. Roof beanms 20
A Columns 20
i« TEngine room floor 21
5. Pump room side walls 21
6. Punp room end walls 22
7. Conduit ' 23
8. Conduit expansion joints 2%
Q. Trash racks ‘ 23
10, Stairways and ladders | 2%
C. ARCHITECTURE 23

VIIT. CORSTRUCTION FROCEDURL

i, SEQUENCE OF OPERATIONS _ 26
B,  CONSTRUCTION PERIOD 26

C. CONCRETE CONSTRUCTION

1. Composition of concrete 26

2. laboratory control 27
a. Cement 27
b. TFine aggregote 27 -
&« Coarse aggregeate 28
4. Weter ' 28

3+« Field control 28
&, Storage ' 28
b. Mixing ‘ 28



Fage

¢. Placing 28

D. STRUCTURAL STEEL CONSTRUCTION

l. Superstructure framework a9

2, TWelkways and stairways 29

3+ Steady beam %0

L.,  Trash recks 30

5. Removable floor plates 30

. 6. Miscellaneous cngles and fromes 30

IX.  SUMMARY OF COST 31
INDEX OF PL.LTES %3

APPENDIX I, LHALYSIS OF DETALILED STRUCTURLL COMPUTLTIONS ,



I. INTRODUCTION



I, INTRODUCTION.

A, AUTHORIZATION. = The Paderewski Punping Station is & part of the

local protection works for the City of Chicopee. The Chicopee Dike proj-
ect is a part of Connecticut River flood control plan included in the Come
prehensive Plen of Flood Control for the Comnecticut River as described

in House Document Wo. L55, 75th Congress, 2nd Session and suthorized wn-
der the Flood Control Act approved June 283, 1338,

B, NECESSITY FOR THE STATION., - To comrlete the flood protection

works from the Willimensett Section of Chicopee to the Chicopee River, it
1s necessary to provide gates on the several outfell sewers one of which

is at Paderewski Streost. The existing FPaderewski Street sewer passes under
the dike and it is necessary o provide pumping facilities to prevent the
accwivlation of water behind the dike during periods of high water. Dur~
ing periods of normal river stuge, the sewage from & drainege area of 260
acres ﬁill flow to the river by gravity. Pumping will be necessary when
the river stege oxceeds Blevation 52.0 Mean Sea Levol datum,

C. CONSULTATION WITH IHE CITY OF CHICOFFE, - Preliminary to and dur-

ing the actunl design of the Padercwski Pumping Station, consultations were
held with officisls representing the City of Chicopeec. These latter include
Tthe Meyor, the City Zngineer, the head of the Sewer Dopartment and others.
The pumping station design as finally doveloped, meets with the approval,
in its essentiols, of’ the City of Chicopeec,

D.  BRIGF DESCRIPTION OF THE STATION. - The building which will house

the pumps and other cquipment will comsist of o reinforced conerete sube
structurc and 2 one-story superstructure of structural steel ond brick,

The pertions of the riverside facade and end wells of the superstructure

-l -



below the top of dike will Te of reinforced conorste. The superstruce

ture will have glass block panels to serve as windows. The conerete roof
siab of the buiiding will be covered directly with a built-up type roof
composed of four-ply asphalt membraene covered with gravel, The portion

of the existing gravity sewer ndjocent to the north well of the proposed
pumping station will be reconstructed to prevent joint leekage under the
dike ond will be provided with a service gate for beck weter nesr the cen~
terline of the dike, The present sewer from the riverside foce of the
proposed pwiping station to the Connecticut River outfzll will be retnined
intact. A reinforced concrete ontronce chember will be provided on the land
side of the building for raciking purposcs. A gate will bo installed in the
entrance chamber to keep the wet well dry during periods when no pumping

is recquired. There will bo installed oo 30-inch propolior type punps and
one 16-inch volutc pump. Spacc has boon provided for the instollation of

o future 30-inch propcller type pump., The 16-inch pump will utilize the
entrence chember os o suetion well. The engine room will contain the gese
oline engines ond right angle gear wmits for the two 30-inch pumps ond the
electrie motor for the 16-inch pump. An overhcnd erono will be instolled

for hondling the cquipment.
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I+ SELECTION OF THE SITE.

The pumping station is located adjacent to and downstream of the
Paderewski Street sewer and on the centerline of the dike. This low
cation was chosen for the following principal reasons: first, the ex-
isting sewer discharges at this point; second, it was found not econom-
ically feasible to divert the sewage to be pumped at any other pointy

third, foundatiorn conditions sre satisfactory,
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ITI. SCIL INVESTIGATIONS.

The foundetion conditions were determined mainly by 2-1/2-ineh drive
sample borings end euger borings. One b~inch hole was also explored near
the site of the puwping station from which undisturbed smmples were ob-
tained and uged in consolidetion tests. Plate No. 5 shows iocation of
the various borings. AClass numbers for the various types of materials
ere those of the Providence Soil Classification represented graphically
on Plate No. 6 and described in Table No. 1. Generalized foundation
conditions are presented in a geologic secticn along the center line of
conduit, Plate No. 7. Slightly compressible matericl, silt, clay, oad
fine send interstratified, occurs in o leyer approximately &6 feet thick
uwnderneath the station.

The existing dike wes constructed in the period June to October 1939,
Settlement due to this dike is now completed as this silt loyer consoli-
detes ot a repid rate. The avercge decd load bearing pressure of the sta-
tion is approximetely 1.1 tons per sguare foot with no woter in the wet |
well. During times of flood this is increwsed by the losd of water in
the wet well by cpproximately 0.3 tons per square foot, This load is
similer to o temporary live lozd and does not contribute to setilement.
The ocd relensed by excevotion and by removel of the existing dike un~
der the stetion aren plus hydrostatic uplift is nesrly equal to the 1.1
tons per square foot dead lond of the stoticn. The stress increase coused
by the net station deed load at the conber line of the clay strotum is less
thon C.1 tons per squere foot. For this smll lond incronse settlements
will be negligible, ostimnted to be 1/h inch, Differenticl secttloments

will be less than this end should cause no dsmage to the structure.
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PROVIDENCE SOTL CLASSIFICATION
U, S. ENGINEER OFTILE
PROVIDEWCE, R, T,

CLASS . DESCRIPTION OF MATERIAL
1 :@raded from Gravel to (oarse Sand. - Contains little medium
s sand, o
2 :Coarse to Nedium Sand. - Contains little gravel and fine sand.
3 sGraded from Gravel to Medium Sand., -~ Contains little fine sand.
i :Medium to Fine Sand. ~ Contains 1little cosarse sand and coarse
: silt. N . o
5 :Greded from Gravel to Fine Sand, - Contains little coarse
T si ltn — . —
6 tFine Sand to Coarse Silt, -~ Conbailns little medium sand and
:  medium silt,
7 :Graded from Gravel to Coarse Silt.'~ Contains little medium silt.
8 :Coarse to Medium Silt. - Conbains little fine send and Pine silt.
9 :Graded from Gravel to Medium Silt, - Conteing little Pine silt,.
10 :Medium to Fine Silt, ~ Contains little coarse silt and coarse
: _clay. Possesses behavior characteristics of silt,
i0 ¢ :Medium Silt o Cosrse Clay, - Comteains 1ittle cosrse silt and
3 medium clay. Possesses behavior charsecteristics of clay.
11 :Graded from Gravel or Coarse Sand to Fine Silt. - Contains
: 1ittle coarse olay, ' '
12 :Fine $ilt to Clay. - Contains little medium silt and fine clay
:_ (colloids). Fossesses behavior characteristics of silt,
12 ¢ :Clay. - Contains little silt, Possesses behavior characteristics
:“'""'""'C';'f Clayo
13 :Graded from Coarse Sand to Cley. - Contains little fine clay
: {colloids), Possésses behavior characteristics of silt.
13 ¢ :Clay, = Graded from sand to fine clay (cplloids). Possesses

: . behavior characteristics of clay,
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IV. HYDROLOGY

A. DRAINAGE AREA CHARACTERISTICS. - The dreinege area of 260 acres,
as shown on Plate 1, consists at the present time of approximately 20 ecres
of fully developed residential area and 20,0 acres of partially developed
and undeveloped residentisl aréa. The drainage ares is & pert of the
present flood plain of the Comnecticut River and is almost level. It has
been determined from the sewer map of the City of Chicopec that approx-
imately 60 acres or 25 percent of the total drainege erca is, or can be,
served by the existing sewsr system. Tho outfall sewor which will Pecd
the pumping station is a 60-inch-circular concrete sewer laid in Paderewski
Street for a length of approximately 1500 feet and has & normal capacity
(that is, without surcharge) of 120 c.f.s. One 36-inch and one 30-inch
sewer having a combined normal capacity of approximately 50 c.f.s. are the
main sewers which feed the outfall. Although the normal capreity of the
present system is approximately 50 c.f.s., the construction of future mains
and laterals will permit the development of the ultimate normal copacity
of the existing system of 120 c¢.f.s., which is the normol capocity of the
Paderewski Street outfall sewer.

B.  RAINFALL RECORDS. - The following table derived from data pre-

sented in Misc. Pub. #20L U.S.D.A., "Rainfall Intensity~Frequency Data"
by D.L.Yarnell, presents the best available analysis of reinfall rates
for different frequencies and durations to be expected at Chicopee,

Massachusetts.



MAXTMUM AVERAGE HOURLY RAINFALL RATES AT CHICOPRE, MASSACHUSETTS

Frequency Duration of storm in minutes
years 30 | BOTTT 120 )
2 1.96 1.16 0.65 0.50
5 2.50 1.60 0.92 0.62
10 - 3,00 1.85 1.12 0.75
25 3490 2.L2 1.L6 0.94
50 L.10 2,70 1.70 1.06

C. DIKE SEEPAGE. -~ The seepage flow through the dike and the sure

face drainage intercepted by the dike will be small and is estimated to
contribute 10 c.f.s. to the total run-off.

b. RUN-OFF RECORDS. - Records of the type that would be uscful in

estimating the run-off from the drainage arca at Chicopes ere not availsble.

E.  DESICN RUN-OFF. = In computing the maximum rate of run-off, the

average intensity of precipitetion uscd was that for the two hours of most
intense rainfoll of a storm having o froqueney of 10 years for the City of
Chicopee, according to the Yarnell rslations. The use of & 1l0-year 2-hour
storm hes been adopted by the Providence District as a standard for the
Connecticut River local protection works for the most intense storm for
which it is economically justifiable to provide pumping capecity even in
highly developed urban areas. There is evidence that this stendard is more
severe than similar stendards adopted by numerous principal cities for use
in designing storm water drains. The probability of oecurrence of a 10-
year storm concurrently with e stage in the Commectieut River high enough
to require pumping is sufficiently remotoe to furnish e fairly high factor
of safety from loeal flooding.

Run-off coefficients are determined from consideration of the

sizo, shape and slopes of the drainage arce, the types of development,




the existence and type of netural or constructed drainege courses and the
surface and subsurface storage. All of these factors are weighted to give
The adopted figure which is, in the final analysis, based upon judgment
and experience. The drainege area was divided into three types for both
the present stete of development and an estimated future state of dovel-
opment. The three types are fully developed commercial end industrisl,
fully developéd residential, and partially developed residential,

In computing the run-off from the drainagoe area the product of
the rainfall intensity end the run-off coefficient is modified by intro-
dueing a multiplicr which is called the relative-protoction-fzotor. When
providing protcction from run-off for 8 composite arca it is not necessary
to furnish the seme degree of protection for a partislly developed resie-
dential area as a fully developed industrial area. Allowance for this
fact is made by introducing the relative~probection-factor (R.P.F.) which
is the index of the amount of protection from run-off which one ares war-
rants relative to another. The relative-protection-factor is defined as
the ratio of the intensity of precipitation used in computing the run-~off
from e given area to the intensity of precipitation of the basic design
storm. In other words, the adopted basiclrainfall intensity multiplied
by the R.P.F. gives the rainfell intensity for which protection is pro-
vided., The R.P.F. is a function of the amcunt of locel flocding of short
duration, which cen be tolerated on the different types of drainage area,
and of the relative topographic positions, in the drainsge ares, of the
divisions having different typses and siate of development, An R.P.F, of

1.0 was used for fully developed industrial and commercisl areas, 0.8 for

fully developed residential areas, and 0.6 for portially developed areas,
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A reletive-protection-factor of 0.8 corresponds to & 5~year'storm'as com-
pared to 1.0 for a l0-year storm and 0.6 correspends to a 2-year storm,

It mey occur thet a partially developed portion of the drainage
area, or one fully.&eveiopad that is not provided with a complete system
of storm drains, is so topographically situated that lines of natural
drainage will prevent locel ponding, and will concentrate excess run-off
in other areas where additionel ponding cannot be tolernted., In such
caeses the relative-protection-factor camnot be considersd as a function
of the type of development only end it may be desirable in exceptional
cases to lncreasse the factor to more than 1.0.

The following divisions of the drainepge arsa, together with ap-
propriate rainfall retes and run-off coefficiont wWero usced for tho exist-
ing end estimated futurc stotes of development of the drainapge area. Type
"A" areas sre fully developed industrial end/or commercisl, type "B" areas

are fully developed residentisl end type "C" areas are partially developed.

State of Ares  Rainfell  Run~off R.P.F. Run«off
development Type  acres in./hr. Coeff, cefess
Present A 0 1.12 0.65 1,0 0.0
" B 20 1,12 0.50 0.8 GG

! ¢ 2o 1.2 0.30 0.6 _hs
Total 574
Future A 15 1.1 0,65 1.0 10.9
" B 110 l1.12 0.50 0.8 62.8
" C 105 1.12 0.30 3.6 212

Total L9 cof.s.

The maximum dry-weather flow was computed on the basis of estimeted future

development as a combined sewer system as follows:



Type Area Meximum rate of flow  Maximum discharge ¢.f.s.

acres
A 15 20,000 gal. per acre daily 0.5
B 1).].0 5, Qo o 1t 1 L 1.1
c 105 2,000 " wooon " : 0.3
Infiltration 260 1,000 " v " 0.y
Total 203 Cefesa

Type "B" areas are assumed to have 25 persons per acre and type "C" areas
ore assumed to have 10 persons per acre. The meximum rate of flow is as-

sumed as 200 gallons per copite deily.
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V. REQUIEKED NISCHARGE CAPACITY.

A.  PUMP CAPACITY HEQUIPED, - The punps will be required to dise

cherge storm flow or dry-westher flow whenever the Connecticut River
stage exceeds Elevation 52, which corresponds to the 2-year-frequency
peak stage on the Commecticut River after the 20-roservoir plan, and
which is ot present equelled or exceeded for a total of 7 deys per ave
erage year as shown on the stage duretion curve (Plate 1%). The follow-
ing table includes values obtained from the studies explained under Sec~
tion IV. Hydrology, including seepage {low through end under the dike,
together with other pertinent dote;

Dry-weather flow | % c.fes,

Maximum storm flow based on
present development 60 c.f.s,

Maximuwar storm £low bLased on

ostimeted luture development 100 ¢.f.s,
Copacity of existing outfull sewer 120 ¢.l.s.
Istimeted meximum dike seepage 10 c.f.s,
Top of dike Tl. T2 m.s,l,

Comnecticut River design flood
stoge Ele 674y mas.l.,

Normel intalc woeter surfoce at
pump (crown of existing out-
fall sewer) Bl. 42.0 m.s.1;

Hoximum permissible inteke watcr .
surfoec El. 5200 m.s,l,

Design maximum static head

Li=yctr peak stege on Connectiout
River (after 20-resorvoir plan) El. 54.0 m.s.1.

10-yenr peok stuge on Comnecticut .
River (cftor 20-resorveir plan) ¥l. 57.0 m.s,.l,
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In order to meet the requirements under the existing development of the
droinage area, the pumps cre required, then, to discharge a total of 60
c.fas. agoinst the static heed cofresponding to 2 river stage of Blevetion
57.0 m.s.1. At the moximum river stage of 67.4, the punps shall discharge
approximately 4O percent of the moximum storm flow of 60 ¢.f.s. plus 10

¢.f.s, of dike sezpage or 3& ¢.Fes. A further reguiranent is that the ul-

timate pumping station should develop the full capecity of the existing
outfali, viz., 120 c.f.s, plus 10 c.f.s. of dike seepage brought to the

stetion by the toe drains.,

B,  INSTALLED PUMFING CAPACITY, - The pumping station is designed

to discharge the full copaclty of the cxisting outfall sewer, 120 c.f.s.,
plus 10 c.f.s,. of dike secpage ngeinst a static hecd of epproximetely 5
feet imposed by o lL-yeor modified peonlc stnge on the Commecticut River.
The initial instellotion will consist of two pumps heving o maximum ca-
pacity of 55 c.f.s., each, ond o smell dry wenther flow pump wiﬁh a efie
pocity of 10 c.f.s. This provides sufficicent capreity, with crmple pro-
vision for mechenical foellure, to dischorge the moximum design storm
flov of 60 c.f.s, bascd on tho cxisting development of the dreoincge area.
Space will be provided for the future instellation of sn edditione]l pump
of 5% c.f.s, moximm cnpreity to eare for fubure roguirements {plus allow-
ance for mechonicel fiilure) when the outfall scwer My bo toxed to its
full capueity of 120 ec.f.s. The initicl instellation, including the 10
cafes. low flow punp, is sufficiently loerge, if there is no mechanienl
fallure, to dischorge the normal flow (thot is, without surcharge) of
the existing outfall sewer,

The discharge capacity of the pumps will be less agoinst the maximum



static head of approximately 18 feet imposed by the Connecticut River
design flood stage, Elevetion 7.4 m.s.l. This design is considered
conservative in view of the extremely rere occurrence of beak stage

on the Comnecticut River coincident with maxipsut storm run-off from the

local drainage area,

- 12
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VI. MECHANICAL DESIGH

L, PUIP DRIVE. - The Paderewski Pumping Stetion is one of seven

pumping stations to be constructed in Chicopee. Prior to the design of
any of the stations on investigation was msde of the sveilable electric
power facilities with the view of employing electric motor drive for the
pumps. The results of the investigation indiccted that sultable pover

was avoilable. However, the City of Chicopee was unoble to come to an
egreenment with the power companies on the question of rates and eventunlly
requested this office %o‘provide gasoline engine drive. (See Anclysis of

Design Jones Ferry Pumping Stetion, Chicopec, Hass.).

The gosoline engines for the Ponderowski Pumping Station will be of
the hecvy-duty industrizl type copsble of comtinuously driving the pumps
at their rated speed under any heed condition developed. The englnes
will not use over 85 pereent of their developed hersepower, They will be
nounted on concretc bascs end directly conneccted through flexible coup-
lings to the right cngle geor units,

B, PUMPS, - From tho ultimate requirced pumping cupocity of 130

c.f.s., o5 determined in Seetion V, it wos determined thaot provisions
should be mrde 4o install three pumps. To install o larger number of
pumps would motorially imoreasc the cost of the stotion without resulting
in ony great advantoge cnd o smallor number would seriously limit the
operating flexibility end relisbility of the sintion. Intsmuch as the
prescnt pumping roquirements are comsiderably less thon thet required in
the future, only two pumps will be instelled ot this time.

¥No provisions were made in the copreity dotermined in Ssection V for
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poésible mechanical failure of equipment. To provide for this contin-
gency, it is considered necessary that any two pumps should be capable of
delivericg about 85 percent of the 130 c.fes., or 110 c.f.s, .This factor
will meke an ultimete station capecity of 165 ¢.f.s, A study of equipment
indiceted that three %0-inch propeller type pumps would be required; each
punp to hove & capacity of 25,000 G.P.i,, or 55 c.f.s., ageinst a total
head of 8 feet. In addition, one 16-inch mixed flow type of pump hoving
& capacity of 6500 G.P.M. against o totel head of 2%.5 feet wes provided
to pump the dry weather flow and dike seepage ot such periods when the
river is at flood stege and no storm water is to be pumped from within
the protected crec,

C. RIGHT ANGLE GEAR UNITS. - The getr units will be of the self-

contained type designed for tronsmitting the power from the horizontal
engine shoft through o geor train teo the vertical pump sheft. The units
will be incloscd in ¢ cast irom ond structurcl steel housing ond will
hove o service foctor of not less thun 125 times the meximum nower re-
quired te drive the pumps wnder any condition of hecd.

D.  STANDBY GENERLTOR UNIT. « 4 gesoline engine-driven generator

will be provided to furnish electric power in tho event of failure of
commercicl power. The unit will hove o normal full locd ecpreity of 93,8
kva, which will be sufficient to stort ong run the 16-inch pump motor cs
well us muintein in oporotion the other electricnl ocuxiliaries ond the
stotion lighting system,

E. CRANE, - A five ton overhecd eranc will be instelled in th
engine room to facilitate the repairing of any item of equipment, The

erenc will be of stonderd construction cnd hend operated throughout.
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F. SLUICE GATES., ~ A motoreopsratod sluice gote will be loeoted

et the entroance to the punp sump. This gote will normally be kept closed
to provent water from collecting in the sump. It will be opened only ot
sﬁch periods when it is neccssory to opercte the storm woter pumps. A
scecond motor-operated sluiecc gote will be loented in the groavity dischorge
conduit to prevent book flow during periods of high woter. This gote will
nermelly be kept opon to permit wwter to flow by grovity to the river.

G. VATER SYSTEM, - The city woter supply will be comnceted to the

punping statlon and the voter used for cooling the gosoline engincs ond
stotion service. In addition, the sump pump will ke so connceted thot it
con beo employed to furnish engincecooling water in times of cmergeney.

B, GASOLINE SYSTEM, - Gasolinc will be stored in a 2,300-gollon

tonl buricd in the ground adjocent to the pumping stotion., Bech engine
will be supplicd through an individucl line running direcetly to the tonk.
Drip pens will be provided on exch engine and connccted to o common heod-
cr ruming bock to the tonk. ALl gasoline piping will be 3/li-inch I.D.
copper tubing with flarced joint comncotions., At such peints where the
gosoline lines ero imbedded in concrete or pass through beams, they will
be protected by wrought iron pipe slceves.

I. SUP PUMP. -5 motor-operctcd suap pump of 50 G.P.M, capacity
will be provided in the wet sump for the purpose of drying it up after
the pumping stetion has boen in operation.,

J. EE&EE%‘ - 4 flop velve will be installed on the end of cuch
punp dischorge line to faellitate the storting of the pump end to pre-
vent backflow through 1t whon the river is ot flcod stoges Intermittent

storting cnd stopping of the pumps will, however, subject the flap wlves



to considerable slamming which in time may result in their failure. In
view of this fact, a gate valve will be provided in each discharge line
so that they may be closed should a flap velve fail.

K. FIRE EXTINGUISHING SYSTEH. ~ A carbon dioxide fire extinguish-

ing system will be installed end so arranged that any gasoline engine can
be blanketed with gas by tripping = valve located just inside the main enw
tronce to the building. Portable c¢xtinguishers will be provided to take

care of any other emergencics,

L. HEATING SYSTE!. = The heating system will be of the two pipe

grevity type consisting of an oil-fired boiler supplying steen to two

unit heaters looated at opposite ends of the engine room., The oil burner
will be of the rotary type with electrie ignition., The uvnit heaters will
be of cmple copteity to heet the engine room under the coldest weother con-

dition.

et

i

1. SWITCHEQARD LND CONTROL EQUIPMERT, - The switchboard will be of

the steel-encloscd, low-veltnge, dead-fromt, light duty type with all con-
trols mounted on the front. All cireuit broskers will be menuclly operated.
Cireuit breakers for the gencrator ond incoming foeder will bo the airebrook
typo rated ot 600 volts, 60-cyeles, A.C., hoving sn intorrupting copocity
of 20,000 amperes, provided with three instontoncous end time-deloy mog-
netic overcurrent trips, cnd mognotic lockout cttochments on coch so thot
only onc ecn be in the closed position ot any time. This lockeut fecture
will be provided to provent the commcctim of the gonerstor in parcllel
with the outside source,

All controls for cporating the 1lG-inch pump motor will be loented

ot the switchborrd in order e centrolize thom with those of the outside



source and standby génera.mr. The external resistence of the rotor will

be varied through a drum controller te¢ provide speed regulation at one~
helf, three-quarters, and full load speeds. The speed reduction will be
used to provide continuous operation during periods when tho flow to the
pump 1s less than full loud capeeity at reted speed. The secondary resist-
ors will be mounted on the wnll to allow free circulation of air for dis-
sipoting the hect generated. The primary of the pump motor will be cone
trolled by o megnetic contactor, fed from the moin bus' through o feeder
cireuit brecker, interloclked with the "off" position of the drum controller
s0 the motor cammnot be storted without hoving all of the fesistance in the
rotor ecircuit at the time o stnrting. Fecder protective cirouit breckers
for the pumping station nuxilicry equipment will be mounted on the switch-
boord, ond esch circuit brecker will be reted ot 600 x}olts, 60 cycles, A.C.,
heving on interrupting capacity of 16,000 emperes o néd provided with thermal

and instantoneous megnetic trips,
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VII. STRUCTURAL DESIGN

A, SPECIFICATIONS FOR STRUCTURAL DESIGN. -

1s General, - The structural design of the Paderewski pump-
ing station has been executed in general in accordance with standard
practice. The specifications which follow cover the conditions affect-
ing the design of the reinforced concrete ond strustural steel.

2. Unlt weights. - The following unit weights for material

were assumed in the design of the structure:

Water | 62,5 # per cubic foot
Dry earth 100 # per cubic foot
Satursted earth 125 4 per cubic foot
Concrete 150 4 per cubic foot

B Earth pressures. - For computing earth pressure caused by

dry sarth Rankine's formuls wes used. For saturated soils an equivalent
liguid pressure of 80 pounds per square foot per foot of depth was assumed,

e  Structural steel. - The design of structural steel was

carried out in sccordance with the Standard Specifications for Steel Cone-
struction for Buildings of the Americean Institute of Steel Construction.

5 Reinforced concrete, ~ In general, all reinforced concrete

wes designed in accordance with the "Joint Committee on Standerd Speci-
fications for Concrete and Reinforced Concrete" issued in Januvary 1937,

&. Allowable working stress. - The allowable working

stress in concrete used in the design of the pump house and appurtenant
structures is based on o compressive strength of 3,000 pounds per square

inch in 28 deys.
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b. Flexure (fo). - Lbs.

per s$q.in.

Extreme fibre stress in compression

Extreme fibre stress in compression
adjacent to supports of continuous or fixed beams or
Tigid frames « « o o ¢ o 4 o o s s 4 e 0 6 s b 8w e e

¢+ Shear (v). -

Beams with no web reinforcement and
without special anchoTage, « o« « o o « o o o s + o & &« &

Beams with no web reinforcement but
with special anchorage of longitudinal steel « + 4+ 4 o+

Beams with properly designed web re-
inforcement but without special anchorage of longitudinal
T

Beams with properly designed web re-
inforcement and with special anchorage of longitudinal
sBeele v 4 4 0 b e v e st e et e e e e e e e e e e

Footings where longitudinal bars
have no special anchorage. « « o« + o o s s o o o o s «

Footings where longitudinel bars
have special anchorsge o « o « o o « o o o s o 2 s ¢ & o

d.  Bond (u). -
In beams, slabs, and one way footings

Vhere special anchorage is provided.

The above stresses are for deformed bars.

e. Bearing (f¢). -

Where o concrete member heg an area

at 199.St twice the area il’l bearil’lg L Y T T T T S S T T
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M

I

Axial compression (fo). -~ Lbs. per sq.in,
Columns with lateral ties. . . . . . L50

& gteel stresses, -
o

1eI}-SJ.iozll. [ * L] L . L o - L] L] - L ] » - 18000
Tab rein:f‘orcement. [ T 16000

h, Protective concrete covering., -

—

Type of members : Minimuanm cover in inches
Interior slabs ., , . . L T T T 1-1/2
Interior beems . . . . , , , , . L R R T P, 2
Members poured'directly against the ground . . , 4 + . . L
Members exposed to earth or weter but poured against forms 3

For secondary steel, such as temperature and spacer steel, the
above minimun cover may be decreased by the diameter of the temperaturs
or spacer steel rods,.

B. BASIC ASSUMPTTONS FOR DESIGN. -

1. Roof slab. - The roof slab is of reinforced concrete.
It is designed to carry the full dead load rlus a livé lead of bo#.per
square foot of roof surface.

2+ Roof beams. - The roof beams are of structural steel en~
cased in concrete fireproofing. They are designed to carry the full
dead load, plus the full live loed of LOf per square foot of roof sur-
face. In addition to teking up the roof load, these beams, together
with the columns to which they are connected, form portel frames which
take up wind load and orane thrusts on the building. The ond connec-
tions are designed to take up all such horizontal loads.

5. Colums. - Structural steel columns in the side walls and

end walls of the superstructure take up the direct roof loads as well as
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all wind loads on the sides of the superstrvcture. In sddition, the
columns in the side walls carry crane brackets which support the crane
runway. These columns are designed to carry full live and dead load
from the roof; dead load, live load and impact effect from the travel-
ing crane; bending due to eccentrically applied loads, and bending due
to wind load on the building. No point of inflection was considered in

the column design, a pin-ended condition at the base being assumsd.

L. Engine room floor. - The engine room floor is designed
~ to carry all ongines, motors, ete., actually to be placed on that floor,
as well as o uniform load.

The following assumptions were made for design purposes:

2. ¥For the floor slab, the design loads are the esgti-
mated dead loads plus a wmiform live lcad of 300# per square foot.

b. For the removable steel floor vlates, the design
loads are the estimated dead loed plus a uniform load of 300# per square
foot,

¢+  For the floor beems, the design loods are the esti-
mated dead loads, the actual machinery loads, a concrete base slab load
under the gasoline engine, and a wniform loed of R00¥ per square foot
on the unoccupied portion of the floor siabs which contribute loads to
the beams under consideration., For the mechinery loads, an impacﬁ factor
of 10C percent has been ndded.

5. Pump room side walls. -

e The station is so located thet the building and
its adjoining earth dikes form a part of the flood protection. The

riverside woll and the end walls are designed of reinforced concrete



below Rlevation 72.9 and of brick and steel constructien above TWlevabion
7249+, The landside wall is designed of brick and steel construction
above Tlevation &6.%% and reinforced concrete below Elevation 66.33,

b. In designing the wet pump room side walls; account
was teken of the effect of the thrust of the watef against the building
with the river at flood stage. To provide for horizonbal pressures the
wélls were designed simply supported at the engine room floor level and
continuous with the pump room floor., At the operating floor level the
wells are supported by horizontael feams which “ransfer thelr reections
into the end wall and the division well between the wet snd dry pump
rooms.

S In the dry puwmp room, the riverside wall, the land-
side wall, the end wall, and the wall betweon the wet sump and the dry
pump roon wére designed as a rigid horizontal frame.

a. The portion of the riverside wall and end walls
extending from the engine room floor to Rlevation 72.9 were designed
as ecantilever walls.

©. The loading consisved of the verticsl louads due %o
the weight of the structure; the verticel live and impsct londs from
the engine room floor; the roof live load; and the thrusts against the
wolls from high water on the riverside and saturated earth pressures
on the landside.,

From the loadings noted, bending moments were computed in the
walls, pump room floor slab, and engine room floor beams.

6, Punp room end walls. - The pump room end walls were de-

signed to resist the vertleal loasds, and thrusts due to sarth pressure.
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7. Conduit. - The conduit is designed only for gravity flow.
Starting as a single rectangular tube 5' x 5' where it Jeins the backwater
chamber of the existing sewer, the condnuit Y-s to Join a trash rack
chamber, 11 feet wide, where a hinged movable rack is provided for screen-
ing the flow during high river stages. This chamber was designed as a
continuous box scetion for dead load, and a tyve H-12 truck loed on the
chamber roof.

8. Conduit expansion joints. - An expansion joint is pro-

vided between the conduit and the pump house substructure.

9. Irash racks. -~ There is one trash rack in the conduit.
The rack consists of two leaves which are hinged 8 feet vertically
above the bottom of the rack and which revelve on a 6" diameter pipe
acting as a pin or trunnion. The rack can bec raised intc a horizontal
position for cleaning. Cast iron bearings in the conduit side wells
provide support for the pipe trumion while cast iron stops anchored into
the conduit floor slab hold the rack in aligmment when it is in position
for screening.

10. Stairways end ladders. - An open grating stairwey leads

from the engine room floor to the dry pump room and into the boiler
room. Access to the wet sump from the engine room floor is obtained
through & hatch in the engine room floor sleb and ledder in +the punp
room well, A ladder is also provided on the ocutside of the building
for access to the roof of the building.

C.  ARCHITECTURE. - The pumping station will be a building of

modern design in keeping with the architectural tresmtment used on similer

projects elsewhere on the Connecticut River. This design will give a
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pleasing eppearance without undue emphasis being placed on purely decora-
tive features.

The pumping station will be a flat-roofed, brick and glagss block
structure epproximetely 22 feet by 51 feet inside. The 12,5 inch thick
brick walls, capped with a cast stone coping, extend above the roof slabd
to form & perapet wall around the entire roof. A flat type roof was
chosen as being economical and in keeping with the architectural design,
as well as serving as a location for the engine exhaust mufflers. The
roof’ system consists of steel besms encased in concrete snd supperted by
steel columns, The roof slab will be 5 inchas thick, covered with a cinder
concrete fill sloped to drain. There ere no outside pilasters. Inside the
building there are pilasters at the chimncy and at emch structursl steel
column, the pilasters forming fire-proof column encssements. The engine
room floor will be an 8.5-inch structurcl concrete slab, with a monolithic
finish. A hand-operated traveling crane of 5 tons iifting cepacity will
operate for the full length of the building and will be used for install-
ing and moving pumps ond machinery. Access for the crane hoist to the
pump room will be had through openings in the operating room fleor, these
openings being normelly covered with removable floor plates.

There is no window sash in the building. Light will be admitted
through large glass block panels, glass blocks being chosen in preference
to sash because of the exposed location of the puﬁping station near the
river banks. The well-diffused and wmiform light which they provide and
their appearance is also in keeping with the spirit of the architectural
design. To provide ventilation, movable louvres have been placed low in
the brick walls and a motor opef&ted exhaust ventilater has been placed

on the roof.



The main entrance door, 5' wide by &' high, consists of two leaves
of hollow steel construction and gives entrance directly to the operating
room floor. It is large enough to provide adequate clearance for any

replacement of mechanical equipment which may be required in the future,
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VIII. CONSTRUCTION PROCEDURE

A, SEQUENCE OF OPERATIONS. - The schedule of work will require the

contractor to complete the pumping station substructure,wing walls, the
reinforced concrete portion of the end and riversidgﬁﬁalls of the super-
structure, the gate well and the replacement of thé'existing earth dike
in 100 calendar days and to complete all work within 220 calendar days.

B.  CONSTRUCTION PERIOD. - A study of hydrographs plotted from data

recorded by the United States Weather Bureau framn 1919 to 1939, a total
of 21 consecutive yeers, shows that the ma jority of floods at Chicopee
occur in the months of March, April, and May. The orisinal ground sur-
face at the site of the pumping station is at Elevation 65.0 mean ses
level, and has been flooded twice in the 21 years of record, WNormal low
weter is at L1.5 mean sea level.

Consideration of this matter leads to the conclusion that if
work on the pumping étation begins after June 15, protection to Elevation
52,0 during construction will probably be sufficient, To take advantage
of the period of low floods it is planned to award the contraet for the
construction of the pumping station so that the whole contract may be come
pleted not later than February 1, 1941,

The contractor will be responsible for all damage by floods to
Elevation 52,0, while the Goverrment will be responsible for demage by
floods which may exceed Elevation 52.0. The contractor will be required
to repair all such damage at contract unit prices,

€. CONCRETE CONSTRUCTION.

1. Composition of conerote. - The concrete will be composed of

cement, fine aggregate, coarse aggrogate, end water so proportioned and
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mixed as to produce a plastie, workablé mixture. All concrete except

the pumping station base slab will be Class "A" as designated in the
specifications, and will have on average compressive strongth of not less
than 3,400 1bs. per square inch, in accordance with a standard 28-day
test. The pumping station base will be (lass "B" concrote and will have
an average compressive strength of not less than 3,000 1bs. per square
inch, in accordence with a standard 28-dey test. Concrete eggregates
will have to be of sultable quality and wili be tested by the Central
Concrete Testing Leboratory at West Point.

’

2. Leboratory control. - A small concrete testing laboratory

will be available in the area for use to comtrol the quality of concrete
during construction. The tests performed here will supplement theose made
at the Central Laboratory of the Nortﬁ Atlantic Division at West Point.
Facilities will be available for testing The grading of azgroegates, dee
signing concrete mixtures, mixing of trisl concrete batches for the pure
pose of developing actual relations betwoeen compressive strength and
water cement ratio, controlling workability of conecrcte by slump tosts,
and cesting of conerete cylinders for comprossive strength tests,

&+ Cement, - Cement will be tested by & rccognized testing
laboratory and results of these tests shall be known before the cement is
used. True Portland cement of a well known end ecceptable brand will be

used throughout.

b. Fine agpregate. - Natural send will be used as fine ag-
gregate. The aggregate will be subject to a careful, thorough anslysis,
including megnesium sulphate soundness tosts, and tests made on mortar

specimens for compressive strength.
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L. Coerse aggregate. - Washed gravel or crushed stone of

required sizes will be used as coarse aggregates, It must consist of
herd, tough and durable particles froo from adheront coating and must be
free from vogetoble mettor. Only o small amount of soft, friable, +thin
or olongated particles will be allowed. Tho aggregate  will be subjoet
to acoelerated freczing and thawing tests and to carcful, thorough anal-
vels, including magnesium éulphate tests for soundness.

d. HEEEE' - The amount of water used per bag of cement for
each batch of concrete will be predetermined; in general, it will be the
minimum amount necessary to produce a plastic mixture of the strength

specified, Slump tests will be required in accordance with specifications.

%. Field control,

8. Storage. - The concrete components will be stored in a
thoroughly dry, weather-tight, and properly ventilated buildingf The fine
and coarse agpgregates will be stored in such manner that inclusion of
foreign material will be avoided,

b. Mixing, - The exact proportions of all materials in the
conerete will be predotermined. The mixing will be done in approved mechan-
ical mixers of a rotating type, and there must be adequate facilities for
accurate measurement and control of each of the materials used in the
conerete. Mixing will be done in batches of sizes as directed and semplos
will be taken for slump tests and for compressive strength tests. In-
spectors will at all times supervise and inspeet the mixing procedure.

C. Placing, - Conerete will be placed before initicl set
has ocourred. Forms will be clean, oiled, rigidly braced end of ample

strength., Conerete poured directly against the ground will be placed on
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clean damp surfeces. Mechanical vibrators will be used to comsolidate
the conerete, and forking or hand-spading will be applied adjmcent to
forms on exposed surfacos to insure smooth, even surfaces., Location of
vertical and horizontal construction joints, as well as conmtraction and
expansion joints and loeation of cépper water étops, are indicated on the
drawings. The locations of.construotion Jjoints are tentative and mey be
changed to suit conditions in tho field. Before placing conecrete, all
reinforeing steel will be inspected and pouring of the concrete will be
supervised and directed by Govermment inspectors. Adequate precautions
will ﬁe teken 1f concrete is to be placed in cold or hot weather.

D. STRUCTURAL STEEL CONSTHUCTION., - Structural steel construetion

consists of theAframe work for the superstructure; the walkweys and stair-
wey in the pump room; the steady beam for the volute pump shaft, the
trash rack, and the miscellansous frames, anéles, checkered plates, cranse
rails, railings, and ladders,

1. Superstructure framework. - The superstructure framework

consists of beams and columns which will form a skeleton frame for the
exterior walls and roof, and will provide a runway for the hand-operated
crane, The columns will be securely anchored to the conerete walls and
will be connected to the roof beams with wob connoction angles and wind
bracing comnections. The crane rails will be fastened to the oranc run-
wey beams with bent hook bolts. Crane stops at each end of the rumwoy
will prevent the traveling crane from running into the end walls.

2. Walkwoys and stoirways. - The grating for the walkwoys and

stalrway troads in the pump room will be supported on structural steel

chamels. Wrought-iron pipe railings are to be fastencd to the top




N

flanges of the stairway chammols.

3. S8teady beam. - The steady beam will consist of two channels
with the flanges connscted with 1atticé bars and button plates. The pump
shaft will pass through an opening between the middle batten plates end
will be suppO%ted sidewise by a bearing bolted t0 the top flanges of the
chennels. Holes for bolting the bearing to the steady beem will be'drii;ed
in the field. The steady beam will be bolted to the substructure side
walls with four 7/8-inch emchor bolts. The steady besm will be held rigidly
in place with horizontal and vertieal knee braces. The besam 1s designed
to take a side thrust of 1,000 1bs. applied at the shaft bearing.

L. Iresh racks. - The trash racks are made up of structural
channel frames which support l~inch by 5/B~inch grating bars, speced 2-5/8
inches in the clear. The racks are welded throughout. A pair of hand-
operated drum hoists are provided for lifting the racks out of the water-
way bo aid in clearing them of debris or to permit the pumping stotion to
operate at flood times if the racks become clogged with debris.

5. Removable floor plates. - Access for the crane to the pump

room will be obteined by removing checkered floor plates, The removable
covers consist of 1/L-inch checkered plates welded to 3 inch x 2-1/? inch
x 5/16 inch angles, BEach opening in the floor is covered with 2 sections.
Lifting rings are provided in the plates for easy removal.

6. Miscellaneous mngles and frames, - liiscellancous structural

steel such as door frames, angles, grilles, ete., will be erected and

placed as indieated on the drawings and at such time as required.
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IXG

SUMMARY OF COST

The total construction cost of the Paderewski pumping station,

including the conduit, pump house and mechanicel equipment, has been

estimated to be $107,000 ineluding 10 perecent for contingencies end 15

rercent for engineering and overhead,

This amount has been distributed zs follows:

{1) Pumping stetion. =
Be Concreté -
b. Superstructure .

c, Miscellaneous .

(2) Conduit. -
6. Concrete + « «

be Miscelloncous .

(3) Mechanical equipment
(1) a. The conerete

of the building foundation and

« 2 0 * s & s ¢+ v 2 s $25 » j_J.OO

LI . . © L] . . Ld . * * 9, OOO
» * s 8 ¢ o & 8 2 ® wu e 12 ,)_lOO

. $lL,800

L T T O R R T | $L|.,}.!.OO

LI ] L] * & * e L] L ] 1,000

$5:LFOO
2 & & 4 9 4 B 5 b+ s $56,800
included under the pumping station consists

interior partitiouns.

(1) b. The superstructure consists of the complete building

above the operating floor.

(1) e Miscellaneous items are common excavation end backfill,

miscellanecus iron and steel, trash racks, and other items not ineluded

in (1) a. and (1) b.
(2) a. The corcrete

structure,

is the ccncrete in the conduit and intake
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(2) b. Miscellancous items are common excavetion and backfill,
riprap, permenent steel sheet piling and rendom £111.
(3) The mechanical equipment consists of pumps, ge.s engines,

gear units, crane, generating units, valves and piping.

-.52..



Flate
Plate

Pliate

No. L
Mo, 2

¥o. %

Plate Ho. L

Plate
Plate
Plate
Plate
Plate
Plate
Plete
Plate
Plete

Plate

Foe 5
No. 6
No. 7
No. 8
No. 9
Yo, 10

Mo. 11

Mo. 12

Ho. 13

To. 1L

ANALYSIS OF DESTIGN
PADEREWSKI STREET PUMPING STATION

INDEX FOR PLATES.

Project location end index

General plan

‘Stege hydrograph No. 1

Stage hydrograph No. 2

Subsurface Explorations

Providence District Soil Clagsification

Geologic Section

Pump House Plons = Architectural

Tntoke Chember ond Conduit Details

Ceneral Arrangement of Hguipment Noe 1
 General Arrongement of EQuipment No. 2

Stage Dursation Curve

Pumping Cepacity

Organization Chart

- 33 -



X. PLATES



10N’ 31Vd.

WAR DEPARTMENT

SN

CORPS OF ENGINEERS, U. 5. ARMY

S
3 N
“\ NORTHAMPTON ki
4 Babcrarsown .05 ¢
-5 EY r)
o
& w
" TICHICOPEE Putaes
R e
s ‘Senmfiald
2cuttveicy
J# '
_‘i S s c&is'
S,
£ nf ield G o
Grwdy

LOCATION MAP
SSCMLE PR NILES

WILLMANSETY
OGE

PADEFR: K| _PLMPIN
STATION ITEWM CS5b

%ﬂ

HDLYOKE/I

VICINITY MAP

ACALE 13007

L)
WEST SPRINGFIELD

-~
CHICOPEE - wEST
SMRMOFIELD BRIDGE

SHEET No-

10 INTAKE GHAMBER AND CONDUIT

11 INTAXE GHAMBER AN CONDUNT RE|
12 STEEL SHEET PILING AND RAMP DETAILS
13 WISCELLANEOUS CETAILS

IT  PUMP HOUSE SECTLONS ARCHITECTURAL

18 PUNP HOUSE DETAILS  NO4 ARCHITECTURAL
19 PUMP HOUSE QETAILS NO.2 ARCHITECTURAL
20 ROGF RAB-STEEL REI

21 ENSIE ROOM FLOOR- STEEL AEINFORGENENT NO.I
22 ENGIKE ROOM FLOOR-ITEEL REWFORCEWENT HOZ
£3  ENGINE RCOM FLOGR-STE EL RENWFORCEMENRT NO.3
24 BASE 3LAR REINFORGEMENT

1

2

3

4 2

S SUBSUAFACE EXPLORATIONS
(]

T

L

9

INDEX _TO DRAWINGS
TITLE DRAWING NO.

PROJEGT LOCATION ANC INDEX
GENERAL PLAN

STAGE WYDROGRAPH NO.I
STAGE HYDROGRAPH NO.

BORROW AREAS

INTAKE CHAMBER AND CONDUIT DETAILS

WING WALL DETAILS

INTAKE CHAMGER AND CONOUIT REINFORCEMENT NOI £T- 4-2842

REMFORGEMENT NG 2 CT- 4- 2243

NOY LT-4-2244
CT=4-2343
OT 42246
LT~ 4224

PUMP HOUSE PLARS - ARCHITECTURAL T
1% PUMP HOUSE ELEVATICKS MO | ARCHITECTURAL GT-4-2248
16 PUMG HOUSE ELEVATIONS WQ2 ARCHITEGTURAL CT-4 2249
CT- 4+ 2250
oT-4 2%

NFCRGE MENT

REVIBION { laparus vy & )

Rev. o]

2%  VERTIGAL SECTIONS
26 HORIZONTAL SECTIONS
27 WEST waLL
28 EAST WALL
29 NORTH AMD SOUTH WALLS
30 DWVIDMO WALL &ND BOILER ROOW FLOOR
31 GASOLINE AND OlL FANK SUPPORTS
32 STRUCTURAL STEEL FRAMING
33 STRUCTURAL STEEL DETALS HG.1
34 STRUCTURAL STEEL DETALLS NaZ
35 MSCELLANEOUS L STEEL CETAILS NO.1
36 WISCELLAMEOUS STRUCTURAL STEEL OETALS NOZ
37 WISCELLAEOUS STRUCTURAL STEEL OETAILS NG3
38 MISCELLAMECUS STRUCTURAL STEEL DETAILS MHO.4
39  GEHERAL ARRANGEMEMT OF EQUWPRENT NO. |
AG  GENERAL ARRANGEMENT OF EGUPNENT NO.2
41 PLUMBING ANO MEATING NOJ
42 PLUMBING AND HEATING ND2
43 PLUMBIHG AND HEAT:MOG NG 3
44 QASOLINE PIPING NO.|
45 GASOLINE PIPING NO.2
46 SJLUICE GATES
47 EXHMIST PIPING
48 ELECTRIG LIGHT AND POWER 3YSTEM NO.|
49 ELECTRIC LIGHT AND POWER SYSTEM KQ2 GT-4.2283
%0 ELECTRIC UGHT AND FOWER SYSTEM WNG.3 CTs 43284
LEGEND
eimimpminitel stem €1 8 G2 Completad Dikag
— Item G 30 Faool Taor Wu«il,:::'.l! as RA.
h Baak
——— — haes G3b Fubaw Comstrocties, Fikcol Yeor
1440 bnir, South Bonk Chicopea River
I Item G4 Fiscol Yeat 1340 Saction
wilknonaati Dive
.t oy Grartiow Lisits, Morch 1936 Flood.
CONNECTICUT RIVER FLOQD GONTROL
PADEREWSKI PUMPING STATION
GHIGOPEE, MASS.
PROJECT LOCATION AND INDEX
CONNECTICUT_RIVER MASSACHUSETTS
N TS oo TCATL 1N~ TWOOFT. ‘v %]
U.S. ENGINEER OFFICE, PROVIDENGE, RE, APRIL 1940
T v NeTROEE | AMRSTLN
&/}%‘ s
o)
FISCAL YEAR (940
SR BY| AP WY FILE WO T 42234

oee



Z2ON 3lvd. .

WAR DEPARTMENT

CORPS OF ENGINEERS, U. 5. ARMY

"

R ,?

e B e

g S—

Lxishng PC
II lo be szvige

Il

Born

Worth

%
g 152100
e 1 5
L : 2
S 8§
~
2 .
% H
1y £ romp For detoils
a g Shee! No 2

,{Wﬁc

- Lirewsti St S

Exishi thfsn\.
ha 2

5055

(D 6 gravet bedlding-

"o b?nd' placed riprap: ¥ ro  plrcect rqiﬂmp -
SEGTION & sEcTion §
SCALE 1" 10 SGALE: M0
5407

& grove! b:dv!"r;-g

e nfﬂﬂ’:ﬂ/?f',:(
[ AT

Llavotions rafer fo Mean SealevelDafom,

> P
| |‘||1|;||||||
! 8 i el
WEFE: ’ ST
| 1k B o P
. [
REvavaray AvAVAWATAVATAVAVAVAWAY, & = & m & Poderems il | il
v AVAVAVAVAVAVAVAVIVAVAVAV.AVAYS' a - e
A T TS ol 0 core: 111
.“‘“‘“’ 5| oliz by |8 cane Shpel shaat 1|
] %.I*‘J:‘ Codhor \UHHII
|} |esee )
e T
S
tzs}o" £ gosoline font I i 1575
|| See! sheet priing
|
\ 3 SEGTION <
\\ SGALE [Ty
PLAN A
SGALE:{ 20"
@" NOTE
90 @.. . a5 50 90
— 12200 _
H . a0
. @" 5Q0S_Exact dalonce fo . ® g % i
U ba delernine. £ Sermi-compadt-_|., =
10 ma'd : “_‘ ek o boeklt 0 ; 0 3 imparvious molerial °
Hord riprae ¥ ~ % " R oy
< g i Cmpadsdmﬁfig]{.'_
a . - e
20 ComMgGTIGUT RIVER g & %0 FcomNEcTIoUT AIVER o (~Erishng 667 F C i X 50
W3 146122139 4 | Hpses eos | SR 2« 905, e BT e e "
o |E 5 L£LHG B2 TS
Steel sheat pilng - hﬁ‘i’,’f;’gﬁ%’a’ chomber
30 $ 4 0 30 30

- &

PROFILE ALONG 4 CHANNEL

SCALE: 1"+ 20"

PROFILE ALONG ¢ EXISTING PIPE

SCALE I"20"

[

REVITION | fagicacra wr |

Rev.avfcr ar|ar sy

CONNECTICUT RIVER

U. S. ENGINEER OFFIGE, PROVIDERCE, R1.,

S S 578
e o e
X & (1 g

CONHEGTIGUT  RWER  FLOOD  GONTROL
PADEREWSK! PUMPING STATION

CHICOPEE, MASS.

GENERAL PLAN

MASSACHUSETTS

asl.zumt‘ 0 F N SHEET MO, 2

APRIL 1940

FI3CAL YEAR 1940
FILE M), CT-4-2733

€.5b (z)



¢ON 3LVd..

WAR DEPARTMENT ' T CORPS OF ENGINEERS, U. 5. ARMY

1% 1 T )
[+1 - - } [}
it - [ S N JU NN A SN N 73— 1 .
3 % - 3
12 R R 2
=1l - 0o
)
¥ 10 ] o &
9 S MR " N 2
z 8 .Y & s =z
1 | 4 i T
w & 6 o
2 s o 2 A s ¥
]
12 Ghi 3 B
3 Z 3
2 2
1 1
[} N e
10 20 20 © Q0 20 0 2G 1 1020 | 1020 | 020 20 20 20| o 20 | 10 £0 20 20 20 2 00| 020|020 | w20 | K20 | 20| o0 | 020
JAN | FES | maAn | apk ] way | JuN | Jul | ave | 3er | OCY | wov | cec | Jaw | FEB | R ) ape | war | uw | Jul | auc | ser | oct | Nov | oEc | JaN | FEB ] WAR | APR | may | a | wiL sep | ot | wov | pec
L) 1919 1920
16 16
T 1 | “H_ 1 s
14 1 | F 194 18,6 ;] 1
T
3 ' . S - 3
2 H - 2
won ) e s 1l E
£ i | B -
M 2] 1 v
z » I A D A i sz
7 - 7
w s 4 6w
¥
= s - s 3
b, . .
3 3
2 & o z
] = ' Z % 2 |
) 22 o
020 | 020t 020 | 020]| 620 | 020 | 0zo |z | | 0w | wre| oz | e | 0ze| Geo | beo| 020 | 020|020 fiozo (020 | 2o | wzo| 020 a0} 20| 020 020 joz0 [ 020|020 620 | 020 %0 | 1020
JaN | FT® § WAR | APR | WAY | GUN | JUL | auc | SEP | ocT | Mov | oec | JyaN | Fee | wad | aPR | Wy | Juk | Jur o ave | See | oot | wov | oec | Jaw | Fex | war ] apR | mav | JuM | Jul | aus | See | oot | mov | pEG
321 1922 1923
16 1%
s - — B 13 .
. . — 160, H-1s.0 _ .
3 -t 33
]
- i - Tt |- - e
won n 5
“ 10 . B i {0 &
9 L]
z a 218 P
? T
wog ) 6
b4 2 -]
T . Z, — £ 5 g
5 5 P
: , 7 3
o & o 4
z : 2
1 ; |
o [
v | oo 10 20 {1020 | 020 | 0 2] oo | © wzei oz | 02| vz | K20 | 020 020 | 1020
Pk ik AR AR AR IR AR AR A N7 B | B | R | R | Sem | Ray | R | ST | R SR | OF | RaY | BEC | Taw | el Naw [ Rew | BE SR NP | R 8RR & %0V _| DEC
1924 1925 1326
T3 16
13 1Y
1+ KR ] 1 NOTES
13 }3 4 13 Stoge reconds of prover] |
L2 { 12 - Srom United SIOres Waoor S b ovd ! I
1 ] parimand of Sreers -
g o o :::i;”:r;orsm;w o Em- Taev| DATE | REVSION Trdionien By A7 e oriarey
s 2 Racordivg §age WCated oa wireom CONNECTICUT  RIVER  FLOOD  CONTROL
z a M N - L] 2z s of Mamornot Bridge, Springtisid, Mass. PADEREWSKI PUMFING STATION
T & 2 ;/ s -7 Taco of gope ix or slevavion SIm it CHICOPEE, MASS.
w & Z e & Ror stope refotion curve, ee Sheet Mo, 2,
s s 3 A .1
g M //17? Z i 5 5 e o, GT-T1157. STAGE HYDROGRAPH NO.
; 5 R, ey ; “ RWER
= 5 & 30 SHELTS SHLET WO,
: T T 7 o 2 " SCMLE AS SHOWN
L
! % ! U. S. ENGINEER OFFICE, PROVIDENGE. R. I, APRIL,1940
& ° 8 D s ,
020 w020 020 20 w20 |weo |20 020|020 | 020 | 02|20 | W20 [0 | 020|020 (020 (020|020 | 2| 020 . - M c1f 2Rl Ay _
JAN FEB | waR | aPR | war | JuN | Jul Aug | SEP | ocT | Wov | OEC [ JAN | FEB | war | APR | May | JUN | JuL | AuG | SEP | OGT | MOV | DEC [ ey . .,.?..ﬁ'::‘:._ = S
927 1928 [Taa X N W ML= &AL, |nsu; YLAR 1340
E i._d’ racen Lur
“"‘a!:é;z.‘_ cuccre: 4L FiLE %0, ST-3 - 138

] ] ] c.5b @



PON 31vd-

WAR DEPARTMENT CORPS OF ENGINEERS, U. 5. ARMY

[ "

-] I.___.._ — [+

“ I )

1] —3 "
" s | _ TN i T
¥ on ! - n E
“ R ) i [

9 B ] L
Z 8 N ) M ]

T | 1 A 7
¥ 6 A 2 As ¥
§ s 5 » 3 s =
. . @

3 3

H 3

1 1

0 ]

oo | Do | Bro 20 20 | Bz 20 20| 0zo| o2 20 | 0 20 20 | 020|020 z0 | © wgo| weo | e (M| w20 | 02| B0
AR | APR SR R RE | B B | WL N[ R | BE ) WR | S [ 5A vl e A S | k| B | N | 'arw B SR | BE ] '8 | ocr | wov | pes
nte [ []

13 - s 5

" 3 199 | wam Y142 s

14 ) N ]

13 | 1] I I

12 r
Lo n oo
goae w

B L ]
x & LI

7 7
3 . N i . 3

E) 4 s
- -1 P

3 3

2 z

' 1

Ll ]

20 | e © 0nH|lKe 020
o ep] el ae|so ] henb] 2t | e | ne | o [ el de [ap 0 e[ s [s [ 2 [ap [ap | op v e 2| 0P | S| 0P | %0 |90 | B9 | B9 | 80
2] =33 ne
s n
15 286 TS
(L) (1]
s f 13
12 l 12
= &
§ o o
10
k] l i l L ]
z ® I % | k 'z
1 M| r
y s s ) ) A s
x s 3 §
" 4 — + :
» 3
e I
1 1
o 0
e a2 | 2w | s se [ar [ o [ ap b o | oo el oo [ o ar [ s [ ae [ ar o [ Lo [ pee L wio [0 o |0 o | SR | 30 (SR P89 |0 | B
s ™% 2 NoTE i
16 w 3 T For nofes gevimning 10 Ihis shesl ste She ML,
s 233 2 I, o § Y Fite do. cr-3-1136 :
I+ -+ 70| /
S
I LR I I
3 2 “ 1 I
B } noE A
T ) [7] 0 B B2 XEY | DATE REVINOM _ (indcoted by &) BY [way
1 fr o 5; CONNECTICUT RIVER  FLOOD  CONTROL
z ¢ X 1 s g ¥ PADEREWSKI PUMPING STATION
: R 1 ;| ? §§ CHICOPEE, MASS.
n N ‘ H
§ s i 5§25 ’ STAGE HYOROGRAPH NO. 2
5o .9
3 :"y,‘: CONMECTICUT RIVER WASSACHUSETTS
comECTIIT RVER
z %% . : e ] ™ oo SCALE AS SHOWH It o4
° 7 e B U ENGINEER OFFICE. PROVIDENGE, AL L__APRILI340
11 1 L 1 T 4 w0 2
20 B| B2 [ 00| W2 | 020 | 020 20 w1 W0 020 | 020 020 &
we o az [aea e ne %2 [wr[apne s orloe i e inan (2o [Sn (e [0k R e & |
B58 53] v

() K £
STAGE ON SPRINGFIELD GAGE IN FEET FRE 30.CT-3-13T

- : : ! ] .56




WAR DEPARTMENT

PN

CORPS OF ENGINEERS, U. 5. ARMY

MEAN SEA L EVEL CATUM

ELEVATION IN FEET

TC

¥

2

=

-5c

RIVER

CONNEGTIEUT

g - g

Ok conerite foundigfion.

®8H-1I

FA~I
160 SOUTH

RoW g

S|

11

vl

[R5 =]

N PN

WEAN SEA LEVEL OATUNM

ELEVATION IN FEET

60

PROFILE ALONG & EXISTING SEWER

_ HOR, 20"
" VERT, Q)

by

oaTE

NEVIHON | Indicated By A 1

LV, oY)

AP, BY

DESCRIPTION OF SOIL CLASSES

Groded from Growsl 1o Coorad Sénd - Gonaint kil
mgdnem 3ot

Goorns b esium Sond —Comant lnthe grovel ond
fira ond.

Groded tipm_Gravel 1o kedem Sond - Conkains Iitthe
fine 3ond.

atedium to Fin_Sond — Confains little coorse sond
and codrel wiN.

Groded jrom Gravel %o Fine M—Wﬂl i
coorse &I,

Firg_Sond to Coorse Silt—Gontoins ktHe medhm sond
oad madium sl

Groaed_from Growl lo Coorst Sitt—Condona (ilfh
madivn 3ill.

Coarta To Medum SiH —Conisnk Iltthe fine sond
ond #ing Rl

Groded tom Grow 1o Medum Sik— Gonioins Kl
fine st

Madem 1o Fint Sl Confoing liflle <oOrss s ond CODME
Gy, Porsesses bendvior choracteristics ot silt.

Mt Silt 1 Coorss_Chay = Conloins KTl coorm st ond
madim <y, Po1seases bebovior chorockrlics of tloy.
Groded Prom_Grpvel or Coarss Sond 1o Fin Sit—
Containa Itk coOMBE Chay.

Fing Sir to Clay—Cordoies Mt madeum i ond fra cloy
{eolloids). Powtetiss betovior chorachristics of 4N,

Cloy —Gonlging titthe sin. Postesses bahovior
chocaglenstics of cley.

Grodad trom Coorie_Soad lo Cloy —Confomns kitle fins clay
leotioida). Pormanss behavior choracteristicn of wit.
Cloy -~ Groded Trom sand &2 Tine chay leolicide} . Pormasann
behovior ¢harachiristics of chay.

BECEHEEEROREEEEHEEBE

Proposas commeeSon SAGw BY MaVE, broden fiv,

Cierses 8 10,12, A IZC Indicorsd in drs ol recordy
generclly ocow in oitemating bonds, howing Ther Kerwk of fine
cray mOwbIided Witk nvctar fayecs of sit ot fine sond

Sompmes, tes! resulls, and Jogs prrelag 10 IN mONTREY
From riw swsplace Extorotions ore avariatte for msoecton oy
aresled pocties of the .5 Engineer OFfice, Frovidenca, R.1

CONNECTICUT _ RWER  FLOOD _ GONTROL
PADEREWSKI PUMPING STATION
CHICOPEE, MASS.

SUBSURFACE EXPLORATIONS
MN{QIIIM RIVER MASSACHUSETTS
N 30 SHEETS t SCALE: 1IN Zgot‘l" ‘dSN!ET KC.3

U.S. ENGINEER OFFICE, PROVIDENCE, R, APRIL 1940
o

et
FISCAL YEAR 1540
FILE N). GT-2-1260

e e

GON 31vd

¢.5b

©)



9 °ON 3lVid -

~* PROVIDENGE DISTRICT SOIL CLASSIFICATION

No. Mesh

Hydromeater Anclysis

Per tach ( Tyler Standard}
20
}

Ciass |

i
H 5.4 T 3 } Liaps 12 or 126
L3 g Cluss 3 ! (Lot 5§ Closs 7 I Cons & S L .

flass 13 or 13C

DIAGRAM SHOWING LIMITS OF SOK, CLASSES

R R i f _ -

w NN \\\ N\ \\_ N \\;~ 5 — A w

B ESRATE TS o R
A0 I VAN N VA A
g NAVAVAVANVAYR AN VRN
AR RN RN WY \ \|
ANORARNISNAN A Y g
. \\\\\\\\Qk\i\ \\f:\ N \:\X;—EL:T"

I 5&\*% == SR ;m i

"amr—-ar-—;L‘—m 5 Llo oE ol.so.x — 3 O
s e e | v




LON 3LlVid

N

t PROPOSED PADEREWSK! PUMPING STATION

¢ :

90 - — 90
sob— I EXISTING DIKE —80
1
FA-103 FA-IO2 EL.72/5¢ BH-54 -t
10 ' 5'N Lok N A g0's Origina! 70s —7o
Hend placed OUTLET CHANNEL - & hole / ground surface l
Fa-1} PR 777 £m 2 eo ~
60— —_— Slgrode EL!580 8y T 3 w
10's Fav e Fing silty sond LT A ssumed meon b
CONNECTICUT i ; " & } # water table w
50— \ 6 ¥ table 50
RIVER e z
W.5. El. 415 I2-2K39 Grouted ripra, W O =
= a0 | e e o Z Foured e ﬂé Y s - W W Ll PRELIE L P Has0 z
w 2 1 =t
w 0l gray sond — 30 :
z z
- 20— 20 o
e
Lol —to
2 p—
S ol 66" compressidle — o
L strotum. —
~ Silt, cloy and fine
-0~ sgnd. | Inl - =10
| = 12 Cv NOTE
2o Elevations refer to Mean Seo Levei Dotum.
Numbers in boring logs refer to
-301— Providence Soit Clossifice tien.
~40— nT T " CHICOPEE DIKE
Compoc! sond ond silt - Inf. || PUMPING STATION AT
-504— [ETITNRSENBaRyPTsy| PADEREWSKI STREET
Veiy ampact sond GEOLOGIC SECTION
-eol. Io fine silt — FLOOD CONTROL ENG. DIV, SOILS LABORATORY
U.S. ENGINEER OFFICE, PROVIDENCE R.E
SUBMITTED BY W1, K. SCALE: | IN.=20FT
o .
SECTION ¢ OUTLET CHANNEL ANALYSIS BY: K S L. [
DRAWK BY: R.O.S. S.L.NO. C.5b— Ald
DATE MARCH 20, 1940 [FLATE NO. 7




80N 31vd

WAR DEPARTMENT

CORPS OF ENGINEERS. U. 5. ARMY

For defaris oF .mlhp wolls see Sheat Mo 2T

S overall of condrefe bose
300" overall of drick _ | _
E -2 i

P, 82 O 80

ENGINE ROOM FLOOR PLAN

MNofe: Fost wall is Scclioned delow
elevalion of fop of flood walil

Remanvng walls are Sectroned
abore clevation of Hood wall

A N T L ol
Ry y C ol g, 1
e R I e TR S PR HI
o . ; oo €W pide o Qe o)) . S L i
g » e =all gy di in—— S .
— i 8 I g Ll I N = % ]
1 ] ¥ ooy = e
‘ ' i} N (& ha INE ; 'E i IR
T P8 Nedi ! g il 2 i C ” 1| R
: PoE Y N 1813 ame s Tt e s | R}
| | ; : ;s ¥ 8
Fa : : : . 1 £ ! " i
% - E , . = A ' Prshed froor) B Zike ) Y 3‘ 1_@1 Froodlight | . Ai‘aof‘ peams il §
. . " ;
ST R SOV | I B == & a0 A1}
NI A G “”""?" P, perings ! g: I3 o, 4 o § oy Steat tociter 1% H
FE I = M 3! 3 AN || . g <
e o ! [ B3 ¥ . A L K] b3 L i X
LI \9or L i @_‘Qf R £ b 4 ®
; Venhioting bl . sy 33 o o~
(e ‘oW " =a.T ol H
. Henitpo ’ P N |} =LA e reres 3 A
; a—" CL-rgn i = i i i paropet wal! below ceping~ NI
gL fomr vl Q) pEy oA isurer real % EesmemelW)l—aret wssecrmoia I o
A o SIS AT, TN s r }.'76_:"/9 i 3
AN r ' ! I ' i 1 ' . - ey =
coor L — ‘
e A Y - For futere erstaliolion. i —L {3 3
= i ; _ Poa o C el W - Cap onr fozh waleroroot —-— I - |
5 il M_fz VL I IR : 18 R e 5 .
£or | 2, £, 8T P s T _1—§— - . BN orerolicoping stone N
e e A e . |
) 'l S50°/0" overalt of brick br— | 5 ror coils of refainng ROOF PLAN @
"?-—"\ PR nwali and slois see
! ] L] Steet 4o 3/

DATE

RLVITION | lnwpnsted by 8!

o i X

CONREGTIGUT  RIVER  FLOOD _ CONTROL
PADEREWSK! PUMPING STATION
CHICOPEE, MASS.

PUMP HOUSE PLANS
ARCHITECTURAL

FISCAL YOAR 34T

CONNECTICUT RIVER MASSACHUSETTS
W’W

p—
.5, ENGINEER OFFICE, PROVIDENCE, R.F. APRIL 1940
oy — TR e emm |

FILE NO. CT-4 - 2247

C.5b




y-

‘60N 3LV,

WAR DEPARTMENT ' o T ' . - CORPS OF ENGINEERS, U. S. ARMY

:@* (s
e 4 AN
AL e TrE——=r
L h .
- sl L F
LS kY
o 3
a z A -
: - PSS
For pingwal! detals Z\ PADEREWSKI *. .
see Shest o, \\ ; PUMPING % £7 39,75 SECTI?N *
STATION A SCALE 3 = =07
S . 7 SECTION < TYPICAL LANDSIDE OF
‘é\\ SCALE § = 1-0" BUILDING
A 2| ref TYPICAL, RIVERWARD OF GATE TYPICAL ADJAGENT TO BUNLDING
RIVERSIDE LANDSIOE STRUCTURE AND LANDWARD OF GATE STRUCTURE
N =
3
. 5ol 20 56" = £E KOES S
e £ 223
136 | s e
3 A~ o steck steel pive
3 3
- =
@ Y :
) . — 1 .
=
1§ . i
eL oo d - 55145
. 2 " -
PLAN sof 4] i " 202
- - T .
SCALE 5 = 107 Vartes
- — r—— :-
Existing 60 R C ppe . . ’ s —
- L5007 clorg north wall D A i it
i 27 g P2 ; Il
1 os
- -§-_’ :"J’J—") = ‘i T- ; 3 ‘}m‘u{ of ensting pioe
“black 51 e | - A 7 ‘e
o bk steel gt - .. E1 42,94 £ 1A W beos s
G Joc e, S bt 3 4 i . A 4
tomdard C1. manbole steps ! B T o o
q e e paricotely _ g
41 ticalty For details : : et ; Sl a i
phe b s DN erting RCppeE i i Existing twabwater chombe:
v | Ser shewt 4o 23 4 outiet g be chigped ot 10
£33 uikl 2o h
1 o fit 5X5 spuare saction.
d .
4 : SECTION ¥
'j‘ ; scaLe L= 0"
L . : . "
32 Standara ¢ ( mankak steps 3 L) {
LR //mesr FO07c-¢ varticoly
4
3
.£ ‘ %
2ok i =
i N Trosh rock, For s
K Hd‘rﬁ’ o - oy YT T 1 T T T —"
1+ B g Fheet HoI8 = GONWECTIGUT — FVER  FLOOD  GONTROL
PADEREWSKI PUMPING STATION
R .. - . Y ‘ CHIGOPEE, WASS.
E i bl + Q z 3 s INTAXE CHAMBER AND
s I Trash cock atop For CONDUIT DETALLS
£ 2875 datais sew Shaet Ko 20 SONNEGTICUT RIVER MASSACRUSETTS|
0 ESTET FRETT
E M o
SECTION = DETAIL A
Fupo SCALE I = i-0 .
SCALE g = -0 . p” ; . :
. e L :
FiSGAL YEAR 1940
KEY | DATL REVIEION | It by &1 ey, av| Sk dv | AR, BT © -l - FILE NO. CT-4-2240

Gob

e e e a e e e




OI'ON 3LVd

WAR DEPARTMENT

o

CORPS OF ENGINEERS, U. S. ARMY

220"

89"

pe it

agnetic_Narik

[T {/FWE EXTINGUISH -
1HG VALVES

220"

L

#o"

HET

B valve —
Firture F0°

Flopraive

Pilure 30,
ot yoine 5

el

Bl
£y
; 3
L R ) o
K

“

(uaror oPerAT 3
rnuoT

3

A

g :

PUMP _ROOM_PLAN @.,

FIRE EXTI
EQUIPMENT

NGLISHING
CYLINDERS:

BOILER ROOM PLAN

PADEREWSKI PUMPING STATION
GHIGOPEE, MASS.

GENERAL ARRANGEMENT QF EQUIPMENT NO. |

REVISION | Insunied b A )

rv.e

5. &y

P ————r - ——————————————————
CONNECTICUT RIVER FLOOD CONTROL

®



II'ON 3Lvd

WAR DEPARTMENT

CORPS OF ENGINEERS, U. S. ARMY

EXHAUST SILENCER @

£1 7294~

Hox flood EIETS ‘
T

IOFLAP B

£L 4275
I . -

RIGHT aNG|
GEAR UNIT

MOTOR QPERATED
FLOORSTAND

[ AL

"FLEXIBLE PIPE
COUPLING

|- 30" PROPELLER

PUHP

£143.02~,

.‘h‘g nofer LL52.0

'y Low woter £L420

H

[ SuNP P:UMP@)

4275~

+

A
SECTION 3

T

| Liedzs

430~

T

- s

B
SEGTIONS

KEY

REVISON | Ivaicares 3y B |

CONWEGTICUT — RWER  FLOGD _ COWTROL |
PADEREWSK: PUMPING STATION
CHIGOPEE, MASS.

GENERAL ARRANGEMENT OF EQUIPMENT NO. 2
CONNECTICUT RIVER MASSACHUSETTS
[LE-I) CALE: lr4IN.= IFT HO.

U, S. ENGINEER OFFICE, PROVIDENGE , R.1., APRIL,1940
i o

;u--nn: AwCaRte: | AP




CONNECTICUT RIVER WATER SURFACE

ELEVATION - FEET M.S.L.

80

70

60

50

40

30

/- EL.[70.7 MAXIMUM W.S. MARCH, 1936
\._‘
1\
0 20 40 60 80 100

PERCENT OF TIME EQUALLED OR EXCEEDED

PADEREWSK| STREET PUMPING STATION
STAGE DURATION CURVE
U.S. ENGINEER OFFICE, PROVIDENCE, R.I, APRIL 1940

PLATE NO. {2




38T ON QD NICTINQ INTON: C N T P

1

i - SO FE TS SRttt EETEERIETS LR LEEE CRPIETPON] SEPREPRPERRE RN B s me

! N T

...... ! RS

FESUIEIU SR RN SRS TR i = RS R L
A T

SH S

g TOTAL. FUTURE
BTATION CARAC

sl 2SRRI I B

RLMBING

L LNHERT o7 O
£ 43,




vI'ON I Lvd

FanN

DISTRICT ENGINEER
LtCol.JS.Bragdon

l

ADMINISTRATIVE DIVISION
Gapt. A.G.Viney
Lt A.W. Betts

l

I

Gapt. A.G.Viney

FORTIFICATIONS DIVISION

FLOOD CONTROL
ENGINEERING DIVISION
T.5.Burns,Principal Engr,

FLOOD CONTROL
OPERATIONS DIVISION
Capt. R. E.York

l

RIVERS AND HARBORS DiV.
Major H. Latson
Lt AW Betts

|

I

|_| MECHANICAL EQUIPMENT
H.J. Kropper , Assoc. Engineer

I

|
i DESIGN i HYDRAULICS AND REPGRTS | [SPECIFICATIONS 6 ESTIMATES | GEOLOGY SOILS LABORATORY
K.B.Nietson, Sr. Engineer J.B.Drisko, Engineer 1 A H.Davison, Engineer F.E.Fahlquis}, Sr. Geologist W.1.Kenerson, Enginser

|

_ 1 [ I

EXAMS AND SURVEYS
G.H.Mittendorf, Assoc. Engineer

DRAFTING
1.CWhipple, Assoc. Engineer

SEISMOGRAPH PARTY
P. H.Shea, Jr.Geologist

H.L. INSPECTION
L.B. CROWLEY, CH. INSP.

STRUCTURAL DESIGN
J.C.Dingwoll, Assoc. Engineer

DIKES

1. Q. Thorley, Assoc. Engineer

HYDRAULIC DESIGN
E.Rock, Assoc. Engineer

ADMIN. AND GLERICAL
Miss C.R.Gox,Clerk

DRILLING PARTIES

A_D. Mugnier, Assoc Engineer
J. Hartler, Assoc. Engineer

P Hanscomb, Asst. Engineer

HYDRAULIC LABORATORY
ALDEN HYD. LA8. WORCESTER

Prof. C.£.Allsn, Director

ORGANIZATION

CHART

FLOOD GONTROL
ENGINEERING DIVISION
U.S. ENGINEER OFFIGE, PROVIDENGE, R 1.




CONNECTICUT RIVER FLOOD CONTROL PROJECT

CHICOPEE, MASS. |

CONNECTICUT RIVER, MASSACHUSETTS

ANALYSIS OF DESIGN

FOR
PADEREWSKI PUMPING STATION

ITEM C.5b- CONTRACT

APPENDIX A

APRIL, 1940

CORPS OF ENGINEERS U.S. ARMY

U. S. ENGINEER OFFICE PROVIDENCE R.1.

e me



© APPENDIX "A"

PADEREWSKI PUMPING STATION

Structural Design



PADEREWSKI PUMPING STATION

APPENDIX "aA" STRUCTUB#L pESIGN
INDEX
Section Desig&&t;on Page
A Specifications for strﬁctural desigh o o ¢ o o 0 o 1
B Besic assumptions for desigh o s o ¢ o o o s o o« 3
c Computations o+ « s o o c e s e e e e e 6
Column layout and roof sleb . 4 « s « ¢ ¢ ¢ » ¢ o & T
RoOf S1ab 4 o o o o o 4 0 6 o ¢ s 0 o s 0 s o o o s 8
Steel roof Deams o o o o 4 & + ¢ ¢ 4 ¢ o 4 a4 000 9
Crone DOAMS o o o o o « o o o ¢ o 4 o o ¢ o+ o = o 12
Columns .‘. e s 6 v s s a s s s s e s e se s 16
Crone brackots « o o = o o o » ¢ » s o s 0 5 o o o o 28
Weight of equipment .+ « o s o o o ¢ o o o o ¢ o o & 32
Operating floor design o v v ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o & » 33
Stebility of structure . . + o + « & & s ¢ ¢ o o 56
Traverse section at wet sump . + « o o o v o o ¢ o o 62
Dry DUD YOOI & o o o o ¢ o s« o & o ¢ 2 o s o v o ® 68
Design of substructure sections . « « o « v o o ¢ 75
Base slab in Qry pump YOOM + o « o s s o o o o ¢ ¢ » a7
Horizontal beams to resist hydrostetic thrust . . . 90
End wall in welb sSUMD » ¢ o o ¢ o ¢ ¢ 4 s e ¢ s 2 o » 93
Mezzﬁnine floor in dry pump room o o o o o o + « o 97
Conduit ot DUildin o o o o o o o o o s o o o » 4 o 99

Conduit on ground . . o « o ¢ o & o + 2 » s » & & 103



Section ‘ Designation

Gate chamber at wet sump inlet., « e
Gate chamber at wet sump I
Trash rack Woll . 4 ¢ o ¢ o » « o ¢ o »
Design of sections:

Gate chamber and trash rack well . .
Design of sections:

Trash rock Well o o o o o o 4 % « o o

Conduit transition to trash racls chamber

Steel beams in . roof and base slebs of idransition

chamber....oc-;.....-.
Landside 'W'ing Vr'alls & 8 e & B " & & & »

Riverside ‘Vjﬂg ‘7&113 * & 8 e & v & v 2

Page
105
167 -
108

113

117

122

129
130

132



PADEREWSKI PUMPING STATICN

APPENDIX "A" .~ SPRUCTURAL DESIGN

A, SPECIFICATIONS FOR{STRUCTURAL DESIGN
1, General. - The strudtural design of the Paderewskl pumping
station has been executed in generél in accordance with standard practice.
The specifications which follow cover the conditions affecting the desipn
of the reinforced concrete and structural steel,

2, Unit weights, - The following unit weights for meterial

were assumed in the design of the structure:

Viater 62,5% per cubic foot
Dry earth 100 # " "

Saturated earth 125 4 * " "

Concrete 150 & " " n

[

%, Earth pressures., - For compubing sarth pressure caused by
dry earth Rankine's formule was used. For saburatod soils an equivalent
1iquid pressure of 80 pounds per sguare foot per foot of depth was assumed.

L., Structural steel., - The design of structural steel was

carried out in accordance with the Standard Specifications for Steel
Construction for Buildings of the American Institute of Steel Construction.

5. Reinforced concrete, - In general, all reinforced con=

crete was designed in sccordance with the "Joint Commitiee on Stendard
Specifications for Concrete and Reinforced Concrete” issued in Jemuary
1937,

a. Allowable working stress. - The allowable working

stress in concrete used in the design of the pump house and appurtenant
structures is based on a compressive strength of %,000 pounds per square

inch in 28 days,.



N

b. Flexure {(£s).

Lbs.

Extreme fibre stress in compression

Extreme fibre stress in compression

adjacent to supports of continuwous or fixed beams or

rigid frames + s o ¢ + ¢ o v 2 e

c. Shear (v). =

Beams with no web reinforcement and

without special anchorage .+ « « o

L] . - * - * 4 L] . L] *

Beams wWith no web reinforcement but

with special ancherage of longitudinal sbtecl o o v « o &

Beans with properly designed web re-

inforcement bub without specisl anchorage of longitudinel

Steel « 8 & & & 8 4 8 % % w & 4 3

L] L * - * [ L] * * * a

Boams with properly designed web re-

inforcement snd with spccial snchorage of longitudinal

steel & ¢ v 4 4 s e e e h e e e
Footings where
no special anchorage « « « + » «
Footings where
special anchorage o+ « o o 5 » o o

d. Bond (u). -

—

In beams, slabs, and one way footings

Where spscial enchorsge is provided,

per sqQ. in,

800

9S00

&0

180

270

60

90

100

200

Phe above giresses are for deformed bars,



8, Bearing (£o)e = Lbs, per sq, in.

TWhere a concrete member has an ares
at least twice the area in bearing . + « « o « + + o 500

f.  Axiel compression (fo)s

Columns with lateral ties. o + « o 150

Be Steel sbresses, =

Tension o.oocoeooo;.-o 18000
W:eb reinforce]nent * & 5+ e+ a & @ 16000

h, Protective concrete covering, -

iy

Iype of members Minimum cover in inches
Interior slabs o o eieie.o o o o ¢ o ¢ ¢ o s o ¢ s » o 1-1/2
Interior Deams 4 « o « o o o o o 2 « a4 s s o o s 20 0 2
Members poured directly against the ground 4 + o « & L

Members exposed to sarth or water but poured against forms 3
For secondsry steel, such as temperabture and spacer steel, the
above minimum cover msy be decreased by the diameter of the temperature

or spacer stesl rods,

B. BASIC ASSUMPTIONS FOR DESIGN, =-
1., Roof glab, = The roof slab is of reinforced concrete,
It is designed to ocarry the full dead load plus a live load of LOf per
square foot of roof surface,
2+ Roof beems, = The roof bheams are of structural steel
encased in concrete fireproofing, They are designed to carry the full
deed load, plus the full live load of LO# per sguare foot of roof sur=-

face, In addition to talzing up the roof load, these beams together



with the colwms to which they are connected, form portal fromes which
take up wind loed and crane thrusts on the building. The and connec-
tions are designed to take up all such horizontal loads.

3,  Columis, -

2. Structursl steel columms in the side walls and end
wells of the superstructure take up the direct roof loads as well as
511 wind loads on the sides of the superstructure, In addition, the
columns in the side walls carry crane brackets which support the crane
runway. These colunms are designed to carry full live and dead load
from the roof; dead load,'live load, and impact effect from the iravel-
ing crane; bending due to eccentricslly applied loads, and bending due
to wind load on the building; o ?oint of inflection was considsred in
the column design, a pin-esnded condition,at the base belng assumed.

b, Wall columns in ends of building designed for full
dead load and live load from roof, plus wind load on the bullding,

Cs Allowable stress in coluwms figured from formula

18000
P/A =7 + 12 with a meximum allowmble stress of 15,000 per

18000 re

square inch for dead load plus live load, and a
moximum allowsble stress of 20,0004 per square ineh for combined dead
load, live load, and wind load; 1/% limited not to excesd 120,

Ly,  Engine room fioor, - The engine room floor is designed

to carry all engines, motors, etc.; actually to be placed on that floor,
as well as a uniforw load,

The following assumptions were nede for design purposes:
B For the floor slab, the desipn loads are the-gsti-

—

meted dead loads plus a uniform live load of 300 per sousre foot,
p 2UFE D 2



b, For the remp&able steel floor plates, the design
loads are the estimated dead load plus & uniform load of 3004 per
square foot,

Ce For the floor beams, the design loads are the esti-
mated dead loads, the actual machinery loads, a concreﬁe bese slab load
under the gasoline engine, snd a uniform load of 200# per square foot
on the unoccupied portion of the floor slabs which contribute loads to
the beems under consideration. For the machinery loads, sn impact

factor of 100 percent has been added,

5. . Pump room side wails and engine room floor, -

as  The station is so located that the building end
its adjoining earth dikes form a part of the floed protection. The
riverside wall and the.end ﬁalls are designed of reinforced concrete
‘below elevation 72.9 and of brick and steel construction above elevar
tion 72.9., The landside wall is designed of brick and steel construe-
tion above elevhtion 66,3% and reinforced conerete below elevation
66433,

b, In designing the wet pump room side walls, account
was taken of the effect of the thrust of the water.égainst the building
with the river at flood stege. To provide for horizonlel pressures
the walls were designed simply supported at the engine roem floor level
‘and continuous with the pump room floor, At the operating floor level
the walls are supported by horiiontal boams which transfer thelr re-
actlions inté tﬂe end wall and the divislon well between the wet and dry

PuUmp rocms.



¢s In the dry pump room, the riverside wall, the lend-
side well, the end wall and the wall between the wet sump and the dry
pump room were designed as a rigid horizontal frame,

d, The portion of the riverside uml; and end walls
extending from the engine room floor to elevation 72,9 wore designed
as cantilever walls,

e The loading consisted of the verticel loads due To
the weight of the structure; the vertical livs and impect loads from
the engine room floor; the roof live load; and the thrusts against the
walls from high water on the riverside and saturated carth pressures on
the lendside.

From the loadings noted, bending moments were computed in the

walls, pump room floor slab and engine room floor beams.

6. Pump room end walls, - The pump room end walls were de-

gigned to resist the verticael loads, and thrusts due toc earth pressure,
Te Conduit, - The conduit is designed for pgravity flow

only. Starting as & single rectangular tube 5' x 5' where it joins

the backwater chamber of the existing sewer, the conduit Y-s to join

a trash rack chamber, 11 feet wide, where a hinged movable rack is

provided for sereening the flow during high river stages. This chamber

is designed as a continuwous box section for dead load, and a type H-l2

truck load on the chamber roof,

C. COMPUTATIONS.
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